MATERIALS AND METHODS
Specimens of Libyostrongylus were collected at the time of necropsy from 2 adult ostriches on farms in North Carolina and Texas. Nematodes were fixed in buffered 10% formalin and later transferred to 70% ethanol and 5% glycerine. Entire specimens were studied using interference contrast microscopy after clearing in phenol-alcohol or in glycerine. Following clearing, transverse sections cut by hand with a cataract knife were prepared from a female specimen to allow determination of the presence or absence of a synlophe. The cephalic, vulval, and caudal extremity of 2 female specimens, prepared for scanning electron microscopy (SEM) via critical point drying, were mounted on stubs and sputter-coated with gold-palladium. These specimens were examined with an Hitachi S-5700 electron microscope at 10 kV at magnifications of 300-6,000 x. In the description, measurements in gm were based on 10 males and 10 females, including the holotype and allotype. These data are presented as a range for all specimens, with the mean + 1 SD in parentheses. Sample sizes for measurements of spicules and eggs are 20 and 50, respectively. Description of the copulatory bursa and numbering of the bursal rays follows Chabaud et al. (1970) 
RESULTS
Single ostriches from captive flocks in North Carolina and Texas were found to be infected with libyostrongyline nematodes in the proventriculus and gizzard. Two species of Libyostrongylus were found at necropsy and included gravid female specimens of L. douglassii and mature males and gravid females of a previously unrecognized species described herein. Libyostrongylus dentatus n. sp. Copulatory bursa symmetrical, of type 1-3-1. Bilateral cuticular inflations at level of prebursal papillae. Rays 2 shorter than rays 3-6. Distally, tips of rays 3 curved anteriad toward rays 2; tips of rays 3 and 4 in proximity; distally tips of rays 5 and 6 parallel and separate. Rays 8 arise at base of dorsal ray. Origin of rays 9 symmetrical or asymmetrical, arising as lateral processes in posterior half of dorsal ray; tips extending to posterior margin of bursal membrane. Distal to origins of rays 9, dorsal ray branches ending in terminal bifurcations of rays 10 and 1 1, often extending into rounded lobe of bursal membrane. Etymology: The specific name "dentatus" refers to the prominent esophageal tooth.
Remarks: Currently there is disagreement over primary diagnostic criteria for Libyostrongylus and Paralibyostrongylus (see Puylaert, 1967; Gibbons and Khalil, 1982; Durette-Desset, 1983 ). Specimens of nematodes described herein are provisionally referred to the former genus based on the relative positions of the tips of rays 3, 4, and 5, where rays 3 and 4 are in proximity and distinctly separated from rays 5 (DuretteDesset, 1983). However, confusion over the adequacy of recognized criteria for these genera makes it necessary to provide comparisons among the 10 nominal species ofLibyostrongylus (2) and Paralibyostrongylus (8).
Libyostrongylus dentatus n. sp. is distinguished from congeners, L. douglassii and L. magnus by the presence of a prominent, dorsal esophageal tooth, structure of the dorsal ray and female tail, a sublateral vulva positioned in the far posterior near the tail, small dimensions of eggs in utero, and other meristic characters (Tables II, III (Tables II, III) .
Published records of meristic data for L. douglassii require some comment (Tables II, III (Tables II, III) . Additionally, the females were reported as smaller than the males, a character only described for L. magnus. Thus, the material from ostriches in Somalia may be referable to L. magnus or a currently unrecognized taxon. Specimens of L. magnus examined in the current study were in agreement with the original description; sexual dimorphism was marked, eggs relatively large (near 85 tm in length), with a long ovejector, and spicule length ranging from 230 to 240 tm.
Specimens of L. dentatus resemble species of Paralibyostrongylus in the structure of the dorsal ray based on criteria by Ortlepp (1939) and Gibbons and Khalil (1982) . Specimens of L. dentatus are distinguished from all nominal taxa of Paralibyostrongylus with respect to the arrangement of bursal rays 3-5, where the tips of rays 4 and 5 are in proximity in species of the latter genus (Table IV) . Among species of Paralibyostrongylus, only P. kalinae Durette-Desset et al., 1992, has a prominent esophageal tooth, but spicules and eggs are considerably larger than in L. dentatus. Only in P. cassonei Durette-Desset and Denke, 1978 are eggs similar in dimensions to those of L. dentatus, but spicules differ markedly in males of these species (Durette-Desset and Denke, 1978) (Table IV) .
DISCUSSION
Libyostrongylinae were not historically represented in avian hosts endemic to North America (Durette-Desset, 1985). It is clear, however, that at least 2 species of Libyostrongylus are now likely to be widely distributed in the United States (Table I) , having resulted from transport and introduction of infected hosts.
Libyostrongylus dentatus n. sp. is considered to be a typical parasite of ostriches that should eventually be found in the historical range of the type host in sub-Saharan Africa. Due to the overall similarity and small size of L. dentatus and L. douglassii, it is suggested that the former species may have been overlooked previously. Difficulties in recovery of these nematodes would be compounded by their very small size and by localization in the proventriculus and under the koilon of the gizzard. Indeed, mixed infections of these species may not be uncommon and appear to be indicated by the observation of 2 distinct sizes of strongyle eggs, corresponding with these species (Table III) (Ortlepp, 1939) , which had a "Libyostrongylus-type" dorsal ray, but "Paralibyostrongylus-type" lateral rays (Table IV) . Puylaert (1967) disregarded the structure of the dorsal ray as a diagnostic or phylogenetic character due to its putative variability among strongylate nematodes. Instead, generic designation was based on the relationships and position of the rays 3, 4, and 5. Secondarily, it was noted that species of Libyostrongylus were parasites of ratites, whereas Paralibyostrongylus were parasites of archaic mammals, lagomorphs, and primates; however, host association is not a valid generic criterion. This system was adopted by Durette-Desset and Chabaud (1977) with the establishment of the subfamily Libyostrongylinae and in the keys developed by Durette-Desset (1983 , 1985 for the Trichostrongylidae. Under this system, 3 species currently referred to Paralibyostrongylus have a "Libyostrongylus-type" dorsal ray (Table IV) . Among these species, P. kalinae exhibits a lateral ray pattern in which rays 3, 4, and 5 are equidistant (DuretteDesset et al., 1992), and thus is not clearly definable as Paralibyostrongylus. The pattern of the lateral rays in species of Libyostrongylus is consistent with the original generic diagnosis (Ortlepp, 1939) and that of Puylaert (1967) ; however, in specimens of L. dentatus the dorsal ray is of the "'Paralibyostrongylus-type" (Table IV) .
In contrast to the system presented by Durette-Desset (1983), keys developed by Gibbons and Khalil (1982) relied solely on the pattern of bifurcations of the dorsal ray to separate Libyostrongylus and Paralibyostrongylus. Thus, based on this criterion, P. kalinae, P. alberti, and P. bathyergi would be placed in Libyostrongylus, and L. dentatus would be placed in Paralibyostrongylus (Table IV) .
Resolution of this problem is beyond the scope of the present work, and synonymy of these genera is not currently justified. Libyostrongylus dentatus is provisionally referred to this genus pending phylogenetic analysis of the Libyostrongylinae. Such analysis should reveal the relative importance of these discordant characters, among other morphological attributes, in defining monophyletic taxa. Either the dorsal ray will be found to be diagnostic (with variable position of the lateral rays) (Gibbons and Khalil, 1982) , or the pattern of lateral rays will be useful in definition of these genera (with variation in bifurcations of the dorsal ray) (Durette-Desset, 1983). Analysis of the 11 species relegated to either Libyostrongylus or Paralibyostrongylus has direct implications for understanding the coevolution of these nematodes in ratites, archaic rodents, lagomorphs, and primates. Interpretation hinges on recognizing monophyly for these genera or the possibility that at least Libyostrongylus or Paralibyostrongylus could be paraphyletic. The potential for widespread dissemination of Libyostrongylus spp. among ostriches is indicated by the history of the female (type host) from North Carolina. This 5.5-yr-old bird had been hatched and raised near Houston, Texas, where it was housed until 1990. In that year, it was transported to Oklahoma and in 1993 to North Carolina where both L. douglassii and L. dentatus now appear to be established. In this regard, 2 other birds are now known to be infected (based on fecal examination) on the farm near Raleigh, North Carolina. A more detailed history for these parasites in North Carolina is in preparation.
The presence of L. dentatus in flocks from Texas suggests that this may have been the area of origin for this nematode once it was established in North America. This is suggested because the parasite is present in both Texas and North Carolina, and the distribution would be compatible, based on the history of the type host, with transport from the former locality. Additionally, it is of interest that birds from some flocks in Texas had been imported directly from Tanzania in the late 1980s (T. Craig, pers. comm.). This latter region may represent the historical distribution of L. dentatus in sub-Saharan Africa and may correspond with the range of the subspecies Struthio camelus massaicus Neumann (see Freitag and Robinson, 1993) . Additionally, L. magnus appears to have been found thus far only in the nominate subspecies, S. camelus camelus Linnaeus, in Ethiopia and possibly the Sudan. In contrast, L. douglassii was originally described from South Africa and may be endemic or more common in southern Africa in S. camelus australis Gurney (Cobbold, 1882; Thieler and Robertson, 1915) . The possibility of a disjunct distribution for these species of Libyostrongylus coinciding with the contemporary subspecies of ostriches that radiated during the Pliocene and Pleistocene (see Freitag and Robinson, 1993) remains to be evaluated. However, extensive transport of ostriches in Africa over the past century could confound elucidation of the historical host and geographic distributions of this fauna.
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